People with autism spectrum disorders (ASD) have atypical visual perception of global and local information. Previous neuroimaging studies have examined the functional anatomy of locally directed attention during visual processing in ASD, but few have examined differences in both globally and locally directed attention. We performed functional magnetic resonance imaging (fMRI) in 17 adults with ASD and 16 typically developing (TD) subjects to examine the neurobiology of both global-and local-level information processing in ASD using an abstract hierarchical design task. TD subjects showed no regions of increased brain activation relative to subjects with ASD as assessed using whole brain analysis. Subjects with ASD exhibited greater activation in right superior frontal gyrus during locally directed attention. During globally directed attention, the ASD group showed greater right lateral occipital activation. Additionally, subjects with ASD showed less deactivation in medial prefrontal cortex (part of the default mode network) in the globally directed attention condition. Our findings help elucidate networks of brain activation related to atyipcal global and local feature processing in ASD.
Introduction
Autism spectrum disorders (ASD) are characterized by impaired social interaction and communication accompanied by repetitive behaviors and restricted interests (American Psychiatric Association, 2000) . Despite the characterization of the disorder as a constellation of deficits, there may also be relative advantages. One such advantage is an enhanced ability to focus on details, exemplified by superior performance on visual search tasks such as the Embedded Figures Task (EFT) (Shah and Frith, 1983; Jolliffe and Baron-Cohen, 1997; Frith, 2003) . The EFT involves searching for a particular shape within a larger, more complex figure (Briskman et al., 2001; Happé and Frith, 2006) . At least two major theories attempt to explain how this constellation of symptoms and advantages might arise. One theory, known as weak central coherence (WCC), proposes that people with ASD exhibit a preference for local details compared with global perception, whereas most people show a strong bias for global, holistic perception (Happé and Frith, 2006) . The WCC theory emphasizes a relative primacy of local processing and a deficit in global processing (although recent revisions have altered this to ambivalence regarding impairment in global processing). A second theory, known as enhanced perceptual functioning (EPF), posits that the default setting of autistic perception is more locally oriented than that of typically developing persons, without deficits in the processing of global aspects of information (Mottron et al., 2006; Wang et al., 2007) . A major difference between the theories is that the revised WCC emphasizes enhanced local processing while remaining undecided regarding inferior global processing, whereas EPF emphasizes that persons with ASD can process globally when required. Although several neuroimaging studies have attempted to provide a functional neuroanatomic understanding of these concepts, continued exploration is needed to provide a robust explanation of pathways underlying altered visual processing in ASD.
Individuals with ASD perform atypically on a range of tasks involving integration of parts and wholes (Happé and Booth, 2008) . In the visual domain, subjects with ASD have shown preserved or superior performance of the Block Design subtest of the Wechsler Intelligence Scales and the EFT (Briskman et al., 2001; Happé and Frith, 2006) . Other studies have shown performance on the EFT equivalent to that of typically developing (TD) subjects (Brian and Bryson, 1996; Ring et al., 1999) . It is noteworthy that in the EFT, attention to the global form confers no advantage on target identification. Presumably, ASD participants perform better than intelligence quotient (IQ)-matched controls because they show a reduced global attention, enhanced local attention, or both. Other studies have also demonstrated the relative advantage in locally directed attention in ASD (Plaisted et al., 1998; O'Riordan et al., 2001 
